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REVISION HISTORY  
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 1.0: Release to production. 

DEVICE ORDER INFORMATION  
ORDERABLE 

DEVICE  
PACKAGING 

TYPE  

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT2613QTVBR Tape & Reel 3000 2613Q 6 TSOT23-6L 3 

ABSOLUTE MAXIMUM RATINGS 
Over operating free-air temperature unless otherwise noted (1) 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
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Figure 1. 6-Lead Plastic TSOT23-6L 

 

VIN, EN (2) -0.3 65 V 

BST -0.3 72 V 

SW 
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RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 4.5 60 V 

VOUT Output voltage range 0.765 57 V 

TA Operating ambient temperature -40 125 °C 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 

Human Body M� 

�
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 8. Functional Block Diagram 
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power-up and power-down application, the off-time of the high side MOSFET starts to approach the minimum value. 
Without LDO operation mode, beyond this point the switching may become erratic and/or the output voltage will fall 
out of regulation. To avoid this problem, the SCT2613Q LDO mode automatically reduces the switching frequency 
to increase the effective duty cycle and maintain regulation. 

Over Current Limit 

The SCT2613Q implements over current protection with fold back current limit. The SCT2613Q cycle-by-cycle limits 
high-side MOSFET peak current to avoid inductor current running away during unexpected overload or output hard 
short condition.  

When overload or hard short happens, the converter cannot provide output current to satisfy loading requirement.  
The inductor current is clamped at over current limitation. Thus, the output voltage drops below regulated voltage 
with FB voltage less than internal reference voltage continuously.  

The SCT2613Q implements frequency fold back to protect the converter in 
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Thermal Shutdown 

The SCT2613Q protects the device from the damage during excessive heat and power dissipation conditions. O
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Output Voltage 
 
The output voltage is set by an external resistor divider 
R1 and R2 in typical application schematic. 
Recommended R6 resistance is 10.2KΩ. Use equation 
5 to calculate R1. 

 

𝑅1 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅2
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Where: 

• LMIN is the minimum inductance required 

• fsw is the switching frequency 

• VOUT is the output voltage 

• VIN(max) is the maximum input voltage 

• IOUT(max) is the maximum DC load current 

• LIR is coefficient of I
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Application Waveforms 

Vin=24V, Vout=5V, unless otherwise noted 

  
Figure 11. Power up(Iload=1A) 

 
Figure 12. Power down(Iload=1A) 

 
Figure 13.EN toggle (Iload=1A) 

 
Figure 14. EN toggle (Iload=10mA) 

 

Figure 15. Over Current Protection(100mA to hard short) 

 

Figure 16. Over Current Release (hard short to 100mA) 
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Application Waveforms(continued) 

Vin=24V, Vout=5V, unless otherwise noted 

 
Figure 17. Load Transient (0.1A-0.9A, 1.6A/us) 

 
Figure 18. Load Transient (0.25A-0.75A, 1.6A/us) 

 
Figure 19. Output Ripple (Iload=0A) 

 

Figure 20. Output Ripple (Iload=100mA) 

 

 
Figure 21. Output Ripple (Iload=1A) 

 

Figure 22. Thermal, 24VIN, 5Vout, 1A 
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Layout Guideline 

The regulator could suffer from instability and noise problems without carefully layout of PCB. Radiation of high- 
frequency noise induces EMI, so proper layout of the high-frequency switching path is essential.  

1. Minimize the length and area of all traces connected to the SW pin and always use a ground plane under the 
switching regulator to minimize coupling.  

2. The input capacitor needs to be very close to the VIN pin and GND pin to reduce the input supply ripple. Place 
a low ESR ceramic capacitor as close to VIN pin and the ground as possible to reduce parasitic effect. 

3.  Output inductor should be placed close to the SW pin. The area of the PCB conductor minimized to prevent 
excessive capacitive coupling. 

4. UVLO adjust resistors, loop compensation and feedback components should connect to small signal ground 
which must return to the GND pin without any interleaving with power ground. 

5. Route BST capacitor trace on the other layer than top layer to provide wide path for topside ground.  

6. The layout needs be done with well consideration of the thermal. A large top layer ground plate using multiple 
thermal vias is used to improve the thermal dissipation. The bottom layer is a large ground plane connected to 
the top layer ground by vias. 
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Figure 23. PCB Layout Example 
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PACKAGE INFORMATION 
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TAPE AND REEL INFORMATION 
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